The influence of acyclic conjugated branches on the ^-electron energy and energy gaps of infinite polymers containing benzene rings is studied applying a graph-theoretical extrapolation scheme. It is found that methylene branches strongly reduce the energy gap of the unmodified polymers.
In the first communications of this series [1, 2] , the energy gaps, AE, of a number of infinite con jugated polymers containing cycles were obtained applying a graph-theoretical extrapolation procedure within the Hückel approximation. Some of these polymers (see Fig. 1 ) are subjected in this study to a certain structural modification. Specifically, it includes the formation of acyclic conjugated branch es with one and two atoms, preserving the con jugated character of polymers ( Figure 2 ).
The polynomials for the Wiener index [3, 4] , W, as well as for the normalizing factor, F, were determined applying the first three stages of the extrapolation procedure (Table 1) . The values of the normalized Wiener index, W°°, of the infinite mod ified polymers are also given in Table 1 . As seen, Wx, discriminates in most cases between the polymers studied.
In the fourth stage of the procedure, we have calculated (within the Hückel approximation) the energy gaps of the oligomer chains of the modified structures under examination. The program used in the quantum chemical calculations provided pos sibilities of dealing with oligomers with up to 160 atoms. The leastsquare fit between the energy gap and the normalized Wiener index of each polymerhomologue series is shown in Table 2 In view of previous analysis [1] we conclude that this is convincing evidence of the ability of the normalized Wiener index to predict correctly the calculated energy gap of polymers. The mean-0340-4811 / 81 / 0600-0611 $ 01.00/0. -Please order a reprint rather than making your own copy. Since the normalized Wiener index proved to be a reliable topological measure in the study of pol ymers energy gaps, a possible generalization of the above results seems worthwhile. With this aim, we have compared in Table 3 the energy gaps of the initial unmodified polymers of Fig. 1 with those of the corresponding modified polymers having one and two atoms in their branches.
The results obtained upon the structural modifica tion under examination exhibit two tendencies:
A) When an unmodified alternant conjugated poly mer has a non-zero gap, the monocarbon branches re duce the gap. The appearance of a second atom in each branch increases the gap once again but not to its initial magnitude. This tendency is best expressed in polymers 3 and 4. In the case of polymer 3, for example, the gap sharply rises from 0 to 0.38 ß and then again drops to 0 for the two stages of modification, respectively. Polymer 7 is the only exception to this regularity. One should, however, recall that the same unmodified polymer displayed a peculiar behaviour [1] , the estimate of its energy being essentially different for our extrapolating scheme and the finite differences method used by Tyutyulkov and Polansky [5] .
In conclusion, one should emphasize the practical importance of the structural modifications examined in this paper. The strong decrease in the energy gap of the model monodimensional alternant systems studied upon modification by means of methylene branches, could be of interest in the search for high conductivity in polymers.
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